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H
H

FW
 H

eating and C
urrent D

rive of N
B

I
H

eated Plasm
as: G

oals

•
Show

 significant heating at highest possible
H

H
FW

 pow
er

–
T

arget k// =
 7 m

-1, w
ith co-, iso-, counter- phasing.

–
Investigate:

•
L

oading versus phasing

•
E

lectron and ion heating versus phasing

•
E

nergetic ion production

•
M

H
D

 activity

•
Provide suitable H

H
FW

+
N

B
I plasm

as for N
ST

X
 research

•
A

scertain H
H

FW
-C

D
 in H

H
FW

+
N

B
I plasm

as
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C
SL

: H
H

FW
+

N
B

I vs N
B

I
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W
e A

lready H
ave Som

e Interesting
H

H
FW

 +
 N

B
I Plasm

as (L
SN

)
Ip  ≤ 1 M

A

B
T

 =
 0.45 T

T
e ≤ 2.7 keV

L
SN
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•
R

e-establish 105915, L
SN

, 0.8 M
A

, 0.45 T
 (109757)

–
M

ay need to start w
ith k// =

 14 m
-1

–
O

ptim
ize w

ith k// =
 7 m

-1

•
R

un three cases: co-, iso-, counter phasing and
investigate
–

L
oading versus phasing

–
E

lectron and ion heating versus phasing
–

E
nergetic ion production

–
M

H
D

 activity
•

Identify best case based on high core T
e  and W

m
hd .

–
O

btained no-H
H

FW
 reference discharge

E
xperim

ental Plan: R
e-establish 105915
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Part 1: 0.7 M
A

, 0.45 T
 dIp/dt stops at 0.2 s

•
P

H
H

FW
 ≥ 3 M

W
, k

//  =
 7 m

-1, or 14 m
-1

•
D

o a N
B

I pow
er scan: 0, 1, 2, 3 beam

s
–

Select best case, m
ost likely 2 beam

s
–

G
et no-R

F
 shot

–
R

epeat w
ith co- and counter phasing (k

//  =
 7 m

-1).

•
D

o B
T  scan (0.45), 0.4, 0.35 T

 based on above best case
–

G
et no-R

F
 shots for each B

T
.

•
Set k

//  =
 14 m

-1
–

R
epeat best case for 0.45 T

, 0.4 T
 and 0.35 T

 at k
//  =

 14 m
-1.
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Part 2: 0.7 M
A

, 0.45 T
 dIp/dt stops at 0.3 s

D
oes Ip ram

p m
atter?

•
P

H
H

FW
 ≥ 3 M

W
, k

//  =
 7 m

-1
•

D
o a N

B
I pow

er scan: 0, 1, 2, 3 beam
s

–
Select best case, m

ost likely 2 beam
s

–
G

et no-R
F

 shot

•
D

o B
T  scan (0.45), 0.4, 0.35 T

 based above on best case
–

G
et no-R

F
 shots for each B

T
.
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A
scertain C

urrent D
rive

T
his part of experim

ent w
ould no be attem

pted  on day one

•
M

ight be difficult to do under N
B

I conditions
–

O
r easy is H

H
FW

 has sm
all effects on kinetic profiles

•
C

om
pare co-counter C

D
 for optim

um
 conditions

–
Select best co condition, flat Ip w

ould be preferable…

–
M

atch electron param
eters w

ith counter heating
conditions and establish co-counter com

parison

•
N

eed M
SE

 or X
-ray tangential cam

era
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E
xperim

ental Plan: N
ew

 tools...

•
M

atch plasm
a shape to antenna shape

–
Should w

e try D
N

D
?

•
C

ontrol density
–

U
se center stack gas puff to separate coupling from

fueling

•
Pay attention to edge effects
–

E
dge rotation (and tem

perature) diagnostic
•

O
bserved edge anom

alous ion heating during R
F

, w
hich w

as
unexpected

–
R

F probe, just installed

–
Fluctuation m

easurem
ents
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C
oncluding R

em
arks

•
T

his is w
ill a challenging experim

ent
–

B
ut interesting payoffs

•
H

H
FW

+
N

B
I plasm

as for N
ST

X

•
C

D
 in H

H
FW

+
N

B
I

•
H

H
FW

 in high B
eta plasm

as

•
M

ay uncover R
F driven transport effects
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T
heoretical E

xpectations  for E
lectron Pow

er
A

bsorption by H
H

FW

•
E

lectron pow
er absorption

of H
H

FW
 w

ave
–

Increases w
ith β

T

–
Increases w

ith k
// .

•
C

an w
e verify that?

E
lectron pow

er absorption
in a L

A
R

T
 device.

Im
aginary part of k

⊥  against m
agnetic

field, for tw
o values of n

// .

M
. O

no, Phys. Plasm
as 2 (1995) 4075
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W
e A

lready H
ave Som

e Interesting
H

H
FW

 +
 N

B
I Plasm

as (C
SL

)
Ip  ≤ 0.9 M

A

B
T

 =
 0.4T

T
e ≤ 1.6 keVC

SL


